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criteria	 (RDoC).	We	 found	 that	ASD	 symptom	 severity	 did	 not	 associate	with	 en-
hanced	performance	 in	search,	but	did	associate	with	poorer	categorical	search	 in	















symptoms	 and	 ASD	 clinical	 diagnosis	 (Cheung	 et	al.,	 2016;	 Gliga,	
Bedford,	 Charman,	 Johnson,	 &	 the	 BASIS	 team,	 2015).	 However,	
superiority in visual search is not always replicated, with variation 
in	task	design	potentially	explaining	some	inconsistency	in	findings.	
With	regard	to	task	design,	previous	publications	demonstrate	that	
the	nature	of	 the	 target/distractor	differences	will	 affect	whether	
participants	with	ASD	show	superiority	in	visual	search.	For	exam-
ple,	 superior	 search	 is	 observed	more	 often	when	 target	 and	 dis-




tions about when search would put them at an advantage or disad-
vantage.	Given	the	evidence	for	difficulties	with	making	inferences	
based	on	category	knowledge	in	ASD	(see	Naigles,	Kelley,	Troyb,	&	
Fein,	 2013,	 for	 thorough	discussion),	 it	 is	 possible	 that	 difficulties	
with	 searching	 for	 targets	 belonging	 to	 a	 superordinate	 category	
(e.g.,	“animals”)	as	opposed	to	a	basic	category	(e.g.,	“a	cat”)	will	be	
exacerbated	in	participants	with	this	disorder.	Previous	research	in	





















targets. Most commonly, visual search tasks showing an advan-
tage	in	ASD	have	required	locating	one	single	target	amongst	dis-
tractors.	 In	contrast,	everyday	selective	attention	often	requires	
us	 to	 navigate	 a	 complex	 visual	 world	 to	 locate	 many	 items.	 Is	
ASD	search	superiority	apparent	when	not	one	but	multiple	 tar-
gets	have	to	be	found?	Multiple	target	search	requires	additional	
cognitive	 skills	 such	 as	 good	 organization	 and	 planning.	 Based	
on	 the	 proposal	 that	 ASD	 traits	 confer	 “systematicity”	 (Baron-	
Cohen,	 2009),	 one	might	 expect	 better	 search	 organization	 and	
therefore	even	better	search	performance	 in	multiple	target	dis-
plays. The relatively small literature investigating visual search as 
the	 ability	 to	 cancel/find	multiple	 targets	 (“cancellation”	 hence-
forth)	is	mixed,	with	some	finding	poorer	performance	in	ASD	and	
others	 finding	no	differences	compared	 to	neurotypical	 controls	
(Goldstein,	 Johnson,	 &	 Minshew,	 2001;	 Minshew,	 Goldstein,	 &	
Siegel,	1997;	Pascualvaca,	Fantie,	Papageorgiou,	&	Mirsky,	1998).	
However,	these	studies	used	relatively	simple	measures	of	perfor-




and	 showed	 less	optimal	 (longer	distance	 to	 the	 target)	 and	 less	
systematic	 (reduced	search	consistency	from	trial	to	trial)	search	
in	children	with	ASD	compared	to	neurotypical	children.	Thus,	de-
spite being potentially better at initially spotting targets, children 
with	ASD	might	not	take	the	most	optimal	route	to	scanning	and	
sampling the environment, which would mitigate their strengths 
when	 faced	 with	 richer	 environments.	 Another	 hypothesis	 that	













•	 Superior	 visual	 search	 characterizes	 autism	 spectrum	
disorder	(ASD).
•	 Three-year-olds	 at	 familial	 risk	 for	 ASD	 searched	 for	
multiple	perceptually	or	categorically	defined	targets.
•	 ASD	symptom	severity	was	associated	with	poorer	cat-
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planning	 and	 search	 organization.	We	 asked	 these	 questions	 in	 a	
sample	of	3-	year-	olds	who	are	at	 familial	 risk	 for	ASD	due	to	hav-
ing	an	older	sibling	with	this	disorder,	as	well	as	in	low-	risk	controls.	
About	20%	of	younger	 siblings	develop	ASD	 themselves	 (Ozonoff	
et	al.,	2011)	and	another	20%	will	manifest	subthreshold	ASD	symp-





search skills and dimensional phenotypic measures, in accordance 
with	 recent	Research	Domain	Criteria	 (RDoC;	 Insel	et	al.,	2010).	A	




is	 believed	 to	 rely	 on	 the	 dimensional	 characterization	 of	 clinical	






tigate relationships with symptoms as continuous variables, as we do 





perceptually	 similar	 to	 dogs	 in	 overall	 shape	 and	 colour),	 and	 cat-
egorical	 search	 (look	 for	 several	 examples	 of	 animals	 amongst	 ar-
tefacts).	We	hypothesized	that,	compared	to	exemplar	search,	high	











Participants	 took	 part	 in	 a	 prospective	 longitudinal	 study	 of	 in-
fants	 at	 high	 and	 low	 familial	 risk	 for	 autism	 (hereafter,	HR	 and	
LR)	 recruited	 as	 part	 of	 the	 British	 Autism	 Sibling	 Infant	 Study	
(BASIS).	 Families	 enrol	 when	 their	 babies	 are	 younger	 than	 10	




pants	and	27	LR	participants	 took	part	 in	 the	 longitudinal	study.	
The data presented in this paper were collected during the last 
visit,	at	3	years	of	age.	One	hundred	and	six	HR	(60	boys,	46	girls)	
and	25	LR	(14	boys,	11	girls)	participants	contributed	data	to	this	













due	 to	meeting	 threshold	on	 the	DAWBA	and	expert	opinion.	For	
eight	 probands,	 data	were	 only	 available	 for	 the	DAWBA	 and	 for	







database.	 Inclusion	 criteria	 included	 full-	term	 birth,	 normal	 birth	
weight,	and	lack	of	any	ASD	within	first-	degree	family	members	(as	





have	 recruited	 a	 large	 group	 of	 LR	 infants,	 our	 longitudinal	 study	
aimed	more	specifically	to	characterize	symptoms	categorically.	For	
this reason, we oversampled HR cases, restricting the LR sample to 
provide	 a	 group-	based	 comparison	 for	 the	 prospected	 20%	of	 in-
fants	 in	 the	HR	group	whom	we	hypothesized,	based	on	 the	prior	
literature,	to	achieve	a	full	ASD	diagnosis	at	3	years	of	age.	Although	
this	precludes	us	 from	confidently	assessing	whether	similar	asso-






tion	 (Green	 et	al.,	 2015).	 To	 ensure	 that	 this	 intervention	 did	 not	
interfere	with	 the	 results	 of	 the	 current	 study,	 recruitment	 (being	
enrolled	 in	 the	 intervention,	 irrespective	 of	 whether	 the	 children	
were	 in	 treatment	or	 control	 group)	or	 the	 intervention	 itself	 (i.e.,	
being	 in	 the	 treated	arm	of	 the	RCT	 intervention	or	 in	a	non-	RCT	
intervention)	were	entered	as	between-	subjects	factors.	There	were	
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no	significant	effects	 related	 to	 these	 factors	and	 therefore	 these	
results	are	not	mentioned	further.
2.2 | Stimuli
Target	 and	 distractor	 items	 were	 chosen	 from	 Snodgrass	 and	





search, targets were animals (bears, camels, cats, cows and dogs; one 
exemplar	of	each)	and	distractors	were	inanimate	objects	(baskets,	
barrels,	belts,	bread	and	bells;	one	exemplar	of	each).	For	the	easy 
exemplar search,	 targets	 were	 cats	 (one	 exemplar)	 and	 distractors	
were inanimate objects (baskets, barrels, belts, bread and bells; one 
exemplar	 of	 each).	 For	 the	 difficult exemplar search, targets were 
dogs	(one	exemplar)	and	distractors	were	various	chairs	and	tables	
that	were	perceptually	similar	to	the	dog	exemplar	(Figure	1).	Stimuli	




dren	 aged	 3–6	 years	 old	 (Steele,	 Karmiloff-	Smith,	 Cornish,	 &	
Scerif,	2012).	Children	could	engage	in	up	to	six	runs,	two	of	each	
per condition. For each run, participants were presented with a 
search display on the touch screen and required to touch multiple 
targets	(up	to	18)	in	succession.	Each	display	contained	20	target	
and	70	distractor	items	in	pseudo-	random	position.	Children	were	
asked	 to	 search	 for	 and	 touch	 (a)	 the	 cats	 in	 the	 easy	 exemplar	
search,	 (b)	the	animals	 in	the	categorical	search,	and	(c)	the	dogs	
in	 the	difficult	 exemplar	 search.	The	easy	and	difficult	 exemplar	












a	 star.”	When	 children	 successfully	 touched	 a	 target,	 a	 star	 ap-
peared	on	the	screen	and	remained	there	for	the	duration	of	the	
run.	When	children	touched	a	distractor	 there	was	no	feedback.	




children completed at least one run in each condition.
2.4 | Outcome characterization
Standard	 measures	 of	 cognitive	 development	 (Mullen	 Scales	 for	
Early	 Learning	 (MSEL);	 Mullen,	 1995)	 and	 adaptive	 development	






and	 visual	 reasoning	 (VR)	 abilities.	 The	Vineland	 is	 a	 standardized	
parent-	reported	 interview	 of	 everyday	 adaptive	 functioning	 that	
measures social, communication, daily living and motor skills.
The	Autism	Diagnostic	Observation	Schedule	–	Second	Edition	
(ADOS-	2;	Lord	et	al.,	2012),	a	standardized	interaction	observation	
assessment,	 was	 used	 to	 assess	 current	 symptoms	 of	 ASD	 (114	
children	were	 administered	Module	 2	 and	 17	 children	Module	 1).	
Calibrated	 Severity	 Scores	 for	 Social	 Affect	 (SA),	 Restricted	 and	
Repetitive	 Behaviours	 (RRB)	 and	 Overall	 Total	 were	 computed	
(Gotham,	Pickles,	&	Lord,	2009;	Hus,	Gotham,	&	Lord,	2014),	which	
provide	 standardized	 autism	 severity	 measures	 that	 account	 for	
differences	 in	 module	 administered,	 age	 and	 verbal	 ability.	 The	
Autism	 Diagnostic	 Interview	 –	 Revised	 (ADI-	R;	 Le	 Couteur,	 Lord,	
&	 Rutter,	 2003),	 a	 structured	 parent	 interview,	 was	 completed	
with	parents	of	HR	children.	Standard	algorithm	scores	were	com-
puted	for	Reciprocal	Social	Interaction	(Social),	Communication,	and	
Restricted,	 Repetitive	 and	 Stereotyped	 Behaviours	 and	 Interests	
(SBRI).	 These	 assessments	 were	 conducted	 without	 blindness	 to	
risk-	group	 status	 by	 or	 under	 the	 close	 supervision	 of	 clinical	 re-
searchers	(i.e.,	psychologists,	speech	therapists)	with	demonstrated	
research-	level	reliability.
The	 Child	 Behavior	 Checklist	 (CBCL;	 Achenbach	 &	 Edelbrock,	














cut-	off	for	ASD	(n	=	12),	 (c)	scoring	greater	than	1.5	SD below the 
population	mean	 on	 the	Mullen	 ELC	 (<	 77.5)	 or	 on	 the	Mullen	 EL	
or	RL	subscales	(<	35)	(n	=	9),	or	(d)	meeting	both	of	points	(a)	or	(b)	
and	 (c)	 above	 (n	 =	8).	These	 therefore	 comprised	an	HR	 subgroup	


















18%	of	children	 in	conceptual	 search,	4%	 in	easy	exemplar	 search	
and	 4%	 in	 difficult	 exemplar	 search	 had	 average	 accuracy	 poorer	
than	80%.	There	were	only	6%	of	children	in	conceptual	search,	3%	
in	easy	exemplar	search,	and	2%	in	difficult	exemplar	with	average	
accuracy	 poorer	 than	 50%,	 suggesting	 that	 children	 were	 overall	
very	accurate.	Despite	extreme	skew	and	therefore	violations	of	the	
LR(23) HR(98) HR- typical(56) HR- atypical(28) HR- ASD(14)
Categorical 22(1) 94(4) 55(1) 26(2) 13(1)
Easy	exemplar 20(3) 84(4) 53(1) 22(1) 10(2)












Three	 additional	 measures	 produced	 by	 CancellationTools	 soft-
ware	were	 used	 to	 investigate	 general	 search	 performance	 as	well	
as	 search	 organization	without	 the	 difficulty	 of	 skew	 produced	 by	
traditional	measures.	 CancellationTools	 is	 a	 free,	 open	 source	 soft-
ware that aids in both collecting and analysing cancellation data that 
reduces	human	error	associated	with	previous	pen-	and-	paper	 tasks	









has since been used in several cancellation studies investigating age 
and	task	differences	(Byrd,	Touradji,	Tang,	&	Manly,	2004;	Huang	&	
Wang,	2008).	Although	accuracy	was	very	high	in	the	current	study	




more sensitive measure than accuracy or time to completion alone, 
in	this	study,	that	could	differentiate	children	who	were	accurate	and	
fast	from	accurate	and	slow,	given	that	accuracy	was	high.
The second measure, best R,	 is	a	measure	of	horizontal	or	verti-
cal	spatial	organization	and	is	defined	as	“the	highest	absolute	value	
of	 the	 Pearson	 correlation	 between	 cancellation	 rank	 number	 and	
either	 horizontal	 or	 vertical	 cancellation	 position”	 (Dalmaijer	 et	al.,	
2015).	A	high	best	R	represents	more	spatially systematic search. This 
measure has been used to show less spatially systematic search in 
stroke	patients	(Ten	Brink,	Van	der	Stigchel,	Visser-	Meily,	&	Nijboer,	
2016;	 Broeren,	 Samuelsson,	 Stibrant-	Sunnerhagen,	 Blomstrand,	
&	Rydmark,	2007;	Mark,	Woods,	Ball,	Roth,	&	Mennemeier,	2004).	
Best R has also been used to demonstrate how search becomes more 




through both targets and distractors in traditional visual search tasks.
The third measure, intersections rate,	 quantifies	 the	 number	 of	
times	the	search	path	crosses	over	itself,	divided	by	the	amount	of	
cancellations	that	are	not	immediate	revisits	(Dalmaijer	et	al.,	2015).	
A	high	intersections	rate	reflects	disorganized exploration (Ten Brink 
et	al.,	2016;	Rabuffetti	et	al.,	2012;	Woods	et	al.,	2013).1
2.6 | Statistical approach
Two statistical approaches were used. First, in accordance with the 
































































































































































































































































































































































































































































































































































we	 investigated	 ASD	 diagnostic	 groups	 (and	 continuous	 ADHD	
symptoms,	as	ADHD	 is	not	 typically	diagnosed	until	 later	 in	child-
hood)	as	predictors	of	search.





this procedure allowed us to include children with missing data in 
one	 or	more	 conditions.	 For	 each	 dependent	measure	 (Q	 score,	
best	R,	and	intersections	rate),	a	model	was	specified	with	a	fixed	
effect	of	condition	(easy	exemplar,	difficult	exemplar,	conceptual),	
MSEL	 as	 well	 as	 each	 of	 the	 three	 symptom	 severity	 measures	
(ADOS-	SA,	 ADOS-	RRB,	 CBCL-	ADHD)	 as	 covariates,	 a	 random	
slope	of	condition,	and	a	random	effect	of	participant.	For	these	
models, p-	values	were	determined	using	 the	Kenward-	Roger	ap-
proximation	 for	 degrees	 of	 freedom	 (Kenward	 &	 Roger,	 1997)	
as implemented by the afex package in R	 (Singmann,	 Bolker,	 &	
Westfall,	 2015).	 All	 covariates	were	 centred	 for	 these	 analyses.	
Although	the	MSEL	and	ADOS	was	completed	for	all	children,	the	







robust	 to	 violations	 of	 the	 assumptions	 of	 parametric	 statistics.	
Significance	level	remained	unchanged	when	removing	the	14	chil-
dren	 in	 the	sample	 that	 received	an	ASD	diagnosis	at	age	3	 (see	
SOM,	Table	S6).
2.6.2 | ASD diagnostic outcome as a 
predictor of search
To	investigate	possible	relationships	with	ASD	diagnostic	outcome,	
mixed	effects	models	were	 specified	with	 condition	 as	 a	 fixed	ef-
fect	 (easy	 exemplar,	 difficult	 exemplar,	 categorical)	 MSEL	 as	 well	
as	CBCL-	ADHD	as	 covariates,	 a	 random	 slope	of	 condition,	 and	 a	





are the children contributing to the analyses below.
3  | RESULTS




are	represented	 in	 the	SOM	(Figure	S1).	For	Q	score,	our	 index	of	
overall	search	efficiency,	there	was	a	significant	effect	of	condition,	
F(2,	99.67)	=	95.64,	p	<	.001.	This	effect	was	driven	by	Bonferroni-	
corrected	 significant	 differences	 among	 conditions	 (all	 p	 <	 .001),	
with	easy	exemplar	search	yielding	the	highest	Q	score,	perceptual	
search	with	the	next	highest	and	categorical	search	with	the	lowest	
(see	Table	3	 for	 descriptives).	 There	was	 a	 condition	 by	ADOS-	SA	
interaction, F(2,	108.37)	=	3.69,	p = .03. Following up this interaction 
with	non-	parametric	Spearman’s	rho	correlations	for	each	condition	
revealed	a	significant	negative	correlation	between	ADOS-	SA	and	Q	






tered	 in	 the	model	 separately,	 related	 to	performance	 (motor,	F(1, 
112.30)	=	21.10,	p	<	.00;	visual	reception,	F(1,	114.87)	=	20.49,	p	<	







was	 driven	 by	 Bonferroni-	corrected	 significantly	 lower	 best	 R	 for	




Categorical Easy exemplar Diff. Exemplar
Q	score 0.27(0.15) 0.51(0.19) 0.43(0.17)
Best R 0.48(0.15) 0.56(0.16) 0.53(0.15)
Intersections rate 0.28(0.22) 0.17(0.12) 0.18(0.12)
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search (p	<	 .001)	and	easy	exemplar	 search	 (p	<	 .001),	but	no	dif-
ference	between	the	latter	two	(p	>	.250)	(see	Table	2).	There	were	
also	 significant	 effects	 of	 three	 of	 the	 covariates:	 ADOS-	SA,	 F(1, 
123.35)	 =	 5.21,	p	 =	 .02,	ADOS-	RRB,	F(1,	 113.29)	 =	 5.33,	p = .02, 
CBCL-	ADHD,	F(1,	114.97)	=	11.58,	p	<	.001,	with	higher	scores	on	
the	 ADOS-	SA,	 ADOS-	RRB	 and	 CBCL-	ADHD	 related	 to	 higher	 in-
tersections	rates	 (i.e.,	more	disorganized	search).	There	was	also	a	
non-	significant	trend	toward	an	effect	of	MSEL,	F(1,	115.02)	=	3.40,	









tions rate in the perceptual condition only, r(104)	=	0.21,	p = .036, 
suggesting that the more severe restricted interests and repetitive 
behaviours	were,	the	least	organized	search	was,	but	no	significant	










3.2 | ASD diagnostic outcome as a 
predictor of search
In	 addition	 to	using	 a	 continuous	measure	of	ASD	 symptoms	as	 a	
predictor,	we	investigated	ASD	diagnostic	outcome	as	a	fixed	effect.	
However,	these	analyses	are	prefaced	by	caution,	given	limited	sta-
tistical power and uneven Ns	(only	14	in	the	HR-	ASD	group	but	56	
in	the	HR-	Typical	group).	In	addition,	as	seen	in	Table	2,	there	were	





























search, where targets are perceptually similar to distractors, relate 
to	high	ASD	symptom	severity	and/or	an	ASD	diagnosis,	consistent	






literature investigating categorical search with single targets and 












Zelinsky,	 2009;	Zhang	et	al.,	 2006).	 Indeed,	when	we	 investigated	
the	extent	 to	which	children	differed	 in	 their	 systematicity	during	
categorical	search	(by,	for	example,	searching	at	the	basic	level	for	all	
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exemplars	belonging	to	a	subset	of	animals—e.g.,	cats—as	opposed	




ing	 for	 dogs	 amongst	 perceptually	 similar	 furniture	 items	 proved	
more	 difficult	 than	 searching	 for	 cats,	 again	 as	 we	 hypothesized.	
This	 increased	 difficulty	 is	 consistent	 with	 the	 vast	 single	 target	
search	 literature	 using	 simple	 targets	 and	 distractors	 (Duncan	 &	
Humphreys,	 1989;	 Treisman,	 1991)	 as	well	 as	 single	 target	 search	
using	more	realistic	objects	(Alexander	&	Zelinsky,	2011),	and	again	
extends	this	finding	to	multi-	target	search	cancellation	as	well	as	to	
a very young population.
4.1 | Association of clinical measures with search 
performance







literature	 on	 diagnosed	 cases	 of	 ASD	 suggesting	 difficulties	 with	
categorical	knowledge	(Naigles	et	al.,	2013).	One	might	expect	that	




nism behind this impairment could not be determined by the current 
study,	 some	 researchers	 argue	 that,	 in	 ASD,	 impaired	 categorical	




However,	 ASD	 symptoms	 did	 not	 relate	 to	 better	 search	 effi-
ciency	in	the	difficult	exemplar	search	condition,	where	target	and	





when targets and distractors are perceptually similar. Researchers 
have argued that this is due to an enhanced perceptual ability to 
discriminate	features	(Joseph,	Keehn,	Connolly,	Wolfe,	&	Horowitz,	
2009;	Kaldy	et	al.,	2016;	O’Riordan	&	Plaisted,	2001;	Swettenham,	





ADOS-	RRB	 from	 the	 ADOS-	SA	 dimension	 in	 our	 sample,	 as	 has	
been suggested can be the case in the spectrum as a whole (Happé, 
Ronald,	 &	 Plomin,	 2006).	 Newer	 evidence	 for	 an	 association	 be-
tween single target search and pupil dilation led to the proposal that 
















ity as consistent search across	trials;	for	example,	starting	search	on	
the	 left	side,	which	they	argue	relates	 to	 inferring	and	capitalizing	







4.1.3 | Search organization (intersections rate)
Third,	for	search	organization	(intersections	rate),	high	ADOS-	SA	and	
ADHD	scores	both	contributed	to	more	disorganized	search,	across	
search conditions. Thus, in this sample, the relationship between 
ASD	symptoms	and	disorganized	search	was	not	explained	by	ADHD	
symptoms	 alone,	 but	 rather	 levels	 of	 both	 symptoms	 contributed	
independently	to	poor	search	organization.	This	finding	is	relevant	
to	the	literature	investigating	comorbid	ASD	and	ADHD	symptoms	
that	 has	developed	over	 the	past	 decade.	 Some	hypothesize	 that,	
even	within	a	single	domain	such	as	attention,	ASD	and	ADHD	are	







either	 in	 “pure”	 cases	 or	 comorbid	 ASD	 and	ADHD,	which	would	
mean	that	ADHD	is	the	source	of	atypicalities	of	attention	associ-
ated	with	ASD.	Our	results	with	search	organization	(intersections	











symptoms	 only	 related	 to	 poor	 search	 efficiency	 in	 categorical	
search.	We	observed	 this	 lack	of	association	between	symptoms	
and	overall	search	efficiency	despite	the	fact	that	more	organized	
search	 (lower	 intersections	 rate)	 was	 generally	 associated	 with	
better	 search	 efficiency	 (higher	Q	 score)	 (see	 SOM).	 The	 lack	 of	
a	relationship	between	search	organization	and	search	efficiency	
in	 the	 context	 of	 ASD	 and	 ADHD	 symptoms	 is	 interesting	 as	 it	
suggests	 that	 rather	 than	 indexing	 an	 “impairment”	 (poorer	 per-
formance)	these	measures	point	to	the	existence	of	compensatory	






4.2 | Limitations and future directions
There	 are	 several	 limitations	 of	 the	 study	 that	 should	 be	 men-
tioned.	One	is	that	the	diagnosis	of	the	proband	was	not	confirmed	
with	a	gold	standard	measure	such	as	the	ADOS,	but	only	by	parent	
report. In addition, as researchers were blind to diagnosis status 
during	 the	 experimental	 sessions,	 the	 three	 experimental	 condi-
tions	 were	 administered	 in	 a	 fixed	 order,	 allowing	 for	 potential	
order	 or	 fatigue	 effects.	 However,	 in	 common	 with	 many	 other	
high-	risk	 sibling	 studies,	 the	 information	 from	 these	assessments	
was	reviewed	by	an	experienced	clinician	(TC)	and	in	combination	






the	 children’s	 first	 3	 years	 of	 life,	 replications	 of	 our	 findings	 on	
larger samples, potentially seen at only one time point, are wel-
come.	In	addition,	the	current	LR	group	was	not	adequately	sized	
to ask questions about search indices in the general population, as 
the	low-	risk	sample	was	recruited	in	infancy	purely	as	a	comparison	
group	 to	our	prospected	 final	 sample	of	HR-	ASD	36-	month-	olds.	
Future	studies	of	typically	developing	3-	year-	olds	could	investigate	
in	 depth	 how	distinct	 indices	 of	 search	 performance	 and	organi-
zation	 relate	 to	 typically	 developing	 children’s	 broader	 profile	 of	
cognitive and mental health.
Perhaps	the	most	important	limitation	is	the	sample	size	with	
respect	 to	the	ASD	diagnostic	group.	 Infant	 recruitment	for	 this	













on its own may not be sensitive enough to capture atypical process-
ing	 characteristics	 of	 ASD	 (Nayar,	 Voyles,	 Kiorpes,	 &	 Di	Martino,	
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ENDNOTE
1 Important to note, there are inconsistencies in the literature in how 
these	 measures	 are	 described.	While	 some	 describe	 both	 best	 R	
and	intersections	rate	as	measures	of	“search	organization”	(Woods	
et	al.,	2013),	others	differentiate	them,	for	example	describing	best	
R	 as	 “search	 consistency”	 and	 intersections	 rate	 as	 “organization”	
(Brink	et	al.,	2015).	For	clarity	we	use	 the	definitions	described	 in	
the	text.
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